












































































































































































































































































































































































































































































































































































































































































































































The wells will be connected to the power plant by 8 inch (20 em) pipelines
which may be wrapped with padded insulation material. Every 200 feet (61 m} along the
pipeline, an expansion loop will be necessary. This loop will be approximately 15 feet
(4.6 m) high and 10 to 15 feet (3 to 4.6 m) long. If the loop rises into the air a signifi-
cant impact will resuit, However, it is possible to put the loops horizontally thus
eliminating the visual impact.

The power plant will be a collection of various structures, the mast visible
of which will be the cooling towers. Several towers will be housed in one structure,
approximately 50 feet (15 m) wide by 200 feet {61 m) long and 60 feet (18 m) high, and
covered with light colored reflective metal siding. The cooling towers will sometimes
emit a high steam plume when the plant is in operation. Its height and length depend on
weather conditions. A significant impact would be created because there are no other
large structures in the area and there are no other steam or other emissions in the
vicinity.

The projeet will utilize existing access roads, thus no additional impact
will be caused by construction of new roads.

Power produced by the plant will temporarily use the existing transmis-
sion lines on Sinclair Road to tie into the ID system, thus no new transmission lines will
be constructed at this time.

Eventually, the plant will tie into the regional geothermal collection net-
work. The location of these alignments has been discussedin Section 2.6.7.4.
8.2.10.3 Mitigation Measures

Well drilling rigs could have a significant impact on the scenic quality of
the study area. This is reduced by the temporary nature of the drilling rig (approxi-
mately three to six weeks), which would be removed after the well is completed. Fol-
lowing the drilling phase, the immediate areas should be reclaimed by revegetating with
native species, and by otherwise reducing the visual disturbance.

Power plants would have a highly significant impact due primarily to the
cooling towers and steam plumes. Power plant sites should be landscaped with vegeta-
tion which will appear similar to those existingin the area. Building exteriors should be
paimed with colors which will provide less color contrast to the surrounding landseape.
This will partially mitigate the foreground impacts. However, impacts caused by
cooling towers and steam plumes are largely unmitigable.

Pipelines connecting wells to plants could have significant impacts
because of the needed expansion loops. Expansion loops should be horizontal where
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possible. If vertieal expansion loops are utilized, they should be painted or wrapped
with non-reflective colors to blend in as much as possible with the surrounding terrain.

These visual mitigation measures, however, may confliet with agriculturel and recrea-
tional (hunting) goals.
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8.3 UNAVOIDABLE ADVERSE ENVIRONMENTAL EFFECTS
As diseribed in Section 8.2, Magma's proposed 49 MW geothermal power plant
could adversely impact or be impacted by the environment. The areas of potential

effect include geology, water quality and quantity, air quality, noise, biology, land use,
and visual resources. Mitigation measures to eliminate or substantially reduce these
impacts have been discussed and are or could be included in the project plans.

Those aspects of the projeet which will result in unavoidable adverse impacts
because complete mitigation is not possible by any reasonable means are discussed
below.

8.3.1 Hydrology

A minor impact to surface waters would occur if blowdown is disposed in
nearby drains or the Alamo River. The blowdown would impact water quality because
of its increased salinity and temperature along with potential trace contamination with
ammonia, boron and selected organic and inorganic chemical constituents. However,
discharge must meet the requirements for receiving a NPDES permit from the RWCQB.
The impaet would be most notable in nearby drains where blowdown of 240 to 400 acre-
feet per year could at times constitute 20 to 50 percent of the flow in the drains. The
Alamo River, however, would be able to dilute the blowdown 500 times making the
impact to water quality very minor. Since the source of cooling tower makeup water is
steam condensate, any discharge of blowdown to surface waters would represent a
minor net increase of flow to the Salton Sea. This would be considered an adverse
impaet with the present concern of rising water levels. These potential impacts are
mentioned here because even though they can be mitigated by reinjeeting the blow-
down, a disposal option has not as yet been selected.
8.3.2 Air Quality

Although modeling efforts indicate that the proposed power plant will not
cause any violations of ambient air quality standards there still will be an overall
reduction in air quality below current conditions. Noncondensable gases like hydrogen
sulfide will be introduced into the air and other trace elements will be released when
gas-saturated condensate from the power plant is circulated through the cooling tower.
Also a small amount of liquid will be emitted in the airstream of the cooling tower as
drift resulting from the cooling process. While hydrogen sulfide to be emitted by the
power plant is not expected to cause violations of the standard it will contribute to
raising the background levels so that the cumulative effect of this power plant com-
bined with several future power plants may be to cause HZS violations. In addition, HZS
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odor may be noticeable in close proximity to the plant even if no violations are
detected by monitoring activities.
8.3.3 Noise

Although the magnitude of increased noise in the vieinity of the project will
not cause noise standards to be violated, a slight increase in the overall ambient noise
level will result even with the use of noise attenuation devices.
8.3.4 Biology

Construction of the power plant as planned would result in the loss of about
30 to 35 acres (12 to 14 ha) of available habitat area. The most significant loss would
be from development of the areas within and adjacent to the Alamo River for well
sites. Noise may cause some disruption of wildlife in the nearby refuges. Transmission
lires and other structures could cause some avian mortality from collisions particularly
near the Alamo River and northern boundary of the project area. Avifauna flight
patterns and activity could be altered by project development and operation,
8.3.5 Land Uses

A potential land use impact has been identified because locating the project
adjacent to wildlife refuge areas could be considered incompatible. About 20 to
30 acres (8 to 12 ha) of agricultural land would be removed from cultivation for the
30 year life of the project. Truck traffic generated during construction and from waste
disposal during operation will incrementally add to roadways already burdened by trueck
traffic, and in particular State Route 86 which has a high accident rate.
8.3.6 Visual Resources

An unavoidable impact is created by the high visibility of the entire project
area due to the flat, unobstructed topography and nearby public roadways. The short-
term effects will result from the presence of well drilling, testing, and construetion
equipment on the property. Long-term effects will be a function of the visual presence
of power plant facilities in local and regional views. The cooling tower and plume,
power plant building, geothermal pipelines, and eleetrical transmission lipes would
remain in view of the lifetime of the project. Alteration of the site's visual character
from intensive agriculture to industry would also be unavoidable.

8.3.7 Accidents

An unavoidable aspect of any industrial operation is the potential for occa-
sional accidents. The unanticipated release at the project site of geothermal fluids
could affect a range of environmental parameters including ground and surface waters,
agricultural lands, noise, and downstream bioclogical resources,
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Accidents would allow the uncontrolled release of geothermal fluids. This

may also result from a natural catastrophe such as an earthquake. Release of fluids

may oceur at the wellhead (blowout), in the well bore (casing washout), or in geothermal
pipelines. Blowouts can occur during exploratory drilling, field development, or fuli-

scale production. Geothermal blowouts are often difficult to handle because of the
presence of super-heated steam or hot brine.

Potentially significant impacts could
oecur because of a large spill.

The likelihood of occurrence and severity of impact will be reduced to an
acceptable level both by incorporation of accident prevention equipment and backup

systems in the development design, and by the conditions of approvel imposed by the
permit procedures of the responsible government agencies.
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8.4 GROWTH INDUCEMENT

The construction and operation of Magma's proposed 49 MW power plant is
unlikely to induce significant direct growth related impacts. As discussed in Sec-
tion 8.2.9 the sociceconomie impaets ineluding population, employment, retail sales,
housing and local services are minimal. However, this power plant is only the third one
to be proposed for the Salton Sea Anomaly and it is the first with a 49 MW capacity.
The economical and successful operation of this plant coupled with successes at the
first two plants (SCE and Union's 10 MW and Magma's 28 MW) will undoubtedly encour-
age the future development of the Anomaly and thus indirectly cause sighificant growth
related impacts. The eventual development of up to 1400 MWs of power in the Salton
Sea Anomaly is the subject of Sections I through VI of this EIR. All environmental
implieations including sociceconomic considerations have been addressed in Section M.
Magma's proposed 49 MW power plant is one of the first steps in the development

scenario which would lead to the impaects, both adverse and beneficial, that have been
identified.
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8.5 ALTERNATIVES TO THE PROPOSED PROJECT
Described below are several alternatives to development of the proposed

49 MW demonstration facility. Included are discussions of the "no project" alternate,
alternate project location and scale, technological and operational alternatives, as well
as alternate uses of the resource and alternate energy sources. Emphasis has been
placed on the evaluation of alternatives potentially capable of reducing or eliminating
the adverse environmental effects identified in Seetion 8.2.

8.5.1 No Project

Implementation of the "no project" alternative (that is, not granting the
Conditional Use Permit for the 49 MW power plant) would eliminate all the adverse
environmental effects desecribed in Section 8.2 (except for those attributable to drilling
or flow testing of wells, which could continue under separate exploratory permits). The
projected social and economiec benefits of the project would also be eliminated. The
project objective of generating 43 MW power would obviously not be achieved.

An inability to develop the resource for eleetricity generation would mean a
greater dependence on other energy sources to meet expanding requirements in the
region and country. Natural gas, petroleum and coal, when developed or consumed
domestically, have the potential to substantially diminish the quality or productivity of
the environment through inereased air and water pollution and consumption of limited
water resources.

8.5.2 Alternate Locations

8.5.2.1 Development of a Different Project Area

An alternate site could be selected for construction of the 49 MW power
plant. However, the proposed site for the facility is located in close proximity to
existing wells which have been tested to prove a viable resource is available. Reloce-
tion to another site would mean significant additional investment of time and money to
drill new wells. The purchase or lease of additional lands other than those where
existing test wells have been drilled and where some impacts due to testing operations
have already been created would be required. Extension of pipelines for greater dis-
tances is possible, but this involves two problems: the interference with agricultural
and other land uses in the vicinity; and the loss of heat (and therefore less efficient
utilization of the resource) caused by transmitting the fluid over increasingly greater
distances.

Many of the developmental and operational environmental effects of the
facility will oceur at any location, and are not site-specific in nature or magnitude.
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However, the land use impact of having an industrial use close to a wildlife refuge could
be eliminated if an alternate location was developed. Also biological impaets which
might occur because of the project's proximity to the refuges and the Alamo River
could be decreased or eliminated, These impacts might also be mitigated by alternate
plant sites or well locations as discussed below.
8.5.2.2 Alternate Location of Plant Site Within Existing Well Field

The plant location could be planned for the southwest or southeast corner
of Garst and Sinclair Roads instead of its present location on the northwest corner. All
impacts would remain the same except the land use conflict with the wildlife refuges
would be reduced by providing a full one-half mile buffer between the plant site and
refuge boundaries. This would provide a precedent to set for future projects planned
near significant biological resources in that incompatible land uses could be largely
avoided. Locating on the south side of Sinclair would also provide a larger noise buffer
between the site and wildlife resources,

8.9.2.3 Alternate Well Locations Within Existing Project Area

There are six wells planned for the northern boundary of the project area.
These are adjacent to wildlife refuges. This represents a land use confliet and resuits in
high potential for biological impacts. One well, Elmore 1, is in the northwest corner of
the property and is already drilled. The other five wells could be relocated making
maximum use of the limited slant drilling potential and in some cases combining two
wells on one well pad to provide a 1000 foot (305 m) buffer for the refuges. This would
decrease substantially the land use conflict and reduce the potential for biological
impaets. In addition, three wells are currently planned adjacent to the Alamo River.
These present the potential for biological and water quality impacts which could be
avoided by relocating the wells to other parts of the project area providing an adequate
buffer for the river area or relocating in other leaseholds further east on Sinelair Road.
If alternate locations are chosen an addendum to this EIR may be necessary which
would include biclogical and archaeological surveys of any new sites.
8.5.3 Alternate Capacity

A lower capacity would decrease the magnitude of those anticipated envi-
ronmental impacts associated with capacity. These would primarily be well drilling, air
quality, water quality and waste disposal impacts. Other impacts would be reduced by
an insignificant amount. However, a reduction in capacity would be less economical as
the unit cost per kilowatt would increase. Two demonstration projects of 10 MW and

8.5-2

[V T—



28 MW size are to be built in the same vieinity before the proposed 49 MW project.
Therefore, successful operation of these demonstration projeets and the data gathered
from operational testing and experience may indicate that a plant with 49 MW capacity
should be built. A higher capacity cannot be justified at this time from a technological
viewpoint. In addition, increasing the capacity would increase the environmental
impacts listed previously that are related to capacity.

8.5.4 Alternate Technologies and Operational Procedures

8.5.4.1 Binary Conversion Cycle

The proposed 49 MW facility is planned to use flashed steam as the
impulse power for energy conversion. The principal alternative i{s the binary energy
conversion cyele, comprised mainly of geothermal fluid, hydrocarbon working fluid, and
cooling water systems. In this system, the hot brine heats an easily volatilized hydro-
carbon {e.g., isobutane), the vapor from which drives the turbines. The cooling water is
used to recondense the hydroearbon. Air-borne pollutant emissions from the brine and
hydrocarbon systems are minor, since both are essentially closed loops with no transfer

of materials to the atmosphere (except some gaseous and particulate emissions from

flared isobutane vented through a stack in case of excessive pressures in the hydrocar-
bon loap).

The principal advantage of the binary system is in terms of air quality,
since it does not result in the release of non-condensable gases, as does the flash
system. However, the Salton Sea Anomaly's high temperatures and salinity appear
better suited to flash technology. Nonetheless, the binary system is a feasible alterna-
tive.
8.5.4.2 Wet-Dry Cooling Towers

The yearly average evaporative loss from the cooling tower could be
reduced by providing dry, extended-surface, water-to-air heat exchangers to cool the
circulating water when the ambient air temperatures are low during the winter months
and possibly evenings. Conventional wetted surfaces would be employed during the
remaining time.

The wet and dry surfaces could be linked together in a variety of designs.
An arrangement which could be considered for the 49 MW facility would be to place &
dry tower in series in the circulating water system with a wet tower. It would be
necessary to construet each tower with sufficient capacity to carry essentially the full
heat dissipation along. If this scheme were utilized the dry towers would operate alone
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and handle all of the water cooling load when the ambient air temperature became
sufficiently low. At higher temperatures, the fans on the dry towers would be cut off
and the wet towers would accomplish the cooling through evaporation {(although some
small amount of cooling would still be realized in the dry towers by natural draft
effects).

With this duplication of capacity, significantly higher capital costs would
be expected over those for the proposed wet-type towers. The coefficient of heat
transfer between the water and air for the dry surfaces is reiatively low, and sizes and
costs -- both capital and operating -- would be subst"ax_\\tia]ly greater for the dry sur-
faces than for the same cooling capacity in a wet cooling tower. The dry tower would
generate a higher sound level than would the wet and could, therefore, increase noise
impaects.

Important benefits are attached to a wet-dry process, the most obvious of
which is the volume of water saved. The system could be designed to reduce the rate of
water consumption anywhere from perhaps 33 to 66 percent of that required for a wet
cooling tower. Deposition from cooling tower drift would be decreased.

It is unknown whether the environmental benefits derived from a wet-dry
system outweigh the additional investment required. However, if the availability of
makeup water becomes a more significant constraint (particularly if it should be deter-
mined that condensate cannot be used as makeup over the long-term), it is possibie at a
later time to incorporate a dry component into the wet tower system.
8.5.4.3 One Hundred Percent Reinjection of Withdrawn Fluids

The project applicants are proposing to reinject 80 percent of the geo-

thermal fluid produced into an aquifer above the reservoir. As an alternative, essen-
tially 100 percent of the fluid (excepting that portion lost through venting of noncon-
densable gases) could be reinjected. This might decrease the potential for an induced
subsidence problem. It would also require the use of an alternate source of water to
reinject as replacement water for the condensate used in the cooling tower. The appli-
cants are applying for the use of Salton Sea water for this purpose if 100 percent
injection is ever required. This use of Salton Sea water would help mitigate the rising
sea level problem (assuming this situation continues) but would double the amount of
solid waste generated due to the filtering necessary before injection.
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8.5.5 Alternate Use of the Resource

Other beneficiael uses than electric power generation can be obtained from
geothermal fluids. Application of the resource to agricultural, industrial and com-
munity uses is possible. Some of these uses include the following: space heating in
greenhouses; crop drying; food processing; industrial processes involving refrigeration;
fertilizer manufacture; and space heating of community struetures or heating of domes-
tic water supplies with the heat distributed via a public utility system. However, the
feasibility of many of these uses is now being studied, as is their varying environmental
consequences. At this time it appears that the high temperature of the Salton Sea
Anomaly makes it best suited for electricity generation.

8.5.6 Alternative Energy Supplies

Instead of developing the geothermal reservoir, the resource could be left in
the ground, with new energy supplied to the region and State by some other, more
conventional source such as oil, gas or coal., Each of these is considered to be less
attractive than geothermal development. Oil and gas supplies are diminishing and,
partly as a function of supply will be significantly more expensive in the future. Coal,
while relatively abundant in the United States, has substantial impacts associated with
its removal from the earth, and both coal and oil burning can cause significant air and
water quality impacts.

Whether or not development of the Salton Sea geothermal resource sup-
plants the need for additional fossil-fuel facilities, it does constitute a means of

reducing on an ineremental basis the impacts associated with developing energy
resources,
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Table 8.1-1
CHEMICAL ANALYSIS OF BRINE IN MG/L FOR ELMORE 1 AND 3

Elmore 1 Elmore 3
{data from tests (data from tests
on 8/5/80) on 10/24/80)

Chloride 106,600 106,729
Sulfate 35

Alkalinity - HCO3 129 114
pH 5. 5.67
Aluminum 0. 0.2
Caleium 16,980 18,914
Barium 68 66
Chromium 0. 0.88
Cobalt 2. 2.5
Copper 0. 0.56
Iron 127
Lead ‘ 28 29
Lithium 125
Magnesium .53 439
Manganese : 334
Niekel 2. 2.5
Potassium 4,504
Sodium 37,346

Strontium 382

Tin 76
Zine 246
Silicon (SiOz) 152
Ammonia 414
Total Dissolved Solids 196,860

Noncondensable Gases

(percent by weight

of the well fluid) 0.15
Nitrogen .

(molecular weight perecent) 2.25
Methane

(molecular weight percent) 0.77
Carbon Dioxide

(molecular weight percent) 96.98
Hydrogen Sulfide

(molecular weight percent) none detected

8.1-3



3.1.4 Well Development
Drilling of wells for production and reinjection of the geothermal brine will

be done in a manner similar to that deseribed in Section 2.6.3.3 and Appendix 2.6-1,
Some modifieation of the typiecal procedures for well development may be necessary
because several proposed wells are near or below the level of the Salton Sea.

It is proposed that full field development will necessitate 20 production
wells and 7 injection wells. Of these 27 wells, two are already drilled (Elmore #1 and
#3) and eight have received a Conditional Use Permit from the County as exploratory
wells but have not yet been drilled. Environmental documentation was prepared to
support a mitigated negative declaration for the eight exploratory wells., That docu-
mentation is hereby incorporated by reference into this EIR (WESTEC Services, 19804d).

An additional 17 wells are therefore being proposed as part of full field
development. The project will also need up to 24 replacement wells over its expected
30 year life span. The well locations for the initial 27 wells are shown in Figure 8.1-1.
The pipeline network for steam colleetion and injection is provided in Figure 8.1-2.
Production wells are to be drilled to approximately 3500 feet (1067 m) and injection
wells to about 1500 feet (457 m). A separate one-acre drill pad will be used for drilling
each new well shown in Figure 8.1-1,

8.1.5 Power Generation

The power plant will be developed on about a 10.6-acre (4 ha) parcel at the

northwest corner of Garst and Sinclair Roads. The site development plan is shown in

Figure 8.1-3.
The technology to be utilized for the proposed 49 MW (net) (56 MW rated

capacity) power plant is the two stage (dual) flash system described previously in Sec-
tion 2.6.6.1. A simplified schematic drawing was provided in Figure 2.6-5.
The process flow streams entering. and leaving the plant when produecing

43 MW are estimated to be as follows:

Brine entering the plant - 5.56 million pounds per hour.

Brine leaving the plant - 4.55 million pounds per hour.

Cooling tower makeup water - the project applicant has applied to the

Division of Oil and Gas for permission to reinject 80 percent of the

brine produced back into the reservoir and to use the steam conden-

sate from the reservoir of the brine as makeup water (about 1.24 mil-

lion pounds per hour).
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9.2.1 Federal

Bureau of Reclamation
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